Conway and Smith have suggested that a decrease in the pulse pressure following inhalation of amyl nitrite might be associated with loss of aortic elasticity. Studies in this laboratory have suggested that a decreased bradycrotic response during infusion of norepinephrine imight also be associated with loss of aortic elasticity. It was hoped that further support might be given to such a hypothesis if both procedures gave similar results in the same patients. The present study was designed to compare the effect of inhalation of amvl nitrite on the pulse pressure and infusion of norepinephrine on the heart rate in normal, hypertensive, and arteriosclerotic subjects.
Conway and Smith have suggested that a decrease in the pulse pressure following inhalation of amyl nitrite might be associated with loss of aortic elasticity. Studies in this laboratory have suggested that a decreased bradycrotic response during infusion of norepinephrine imight also be associated with loss of aortic elasticity. It was hoped that further support might be given to such a hypothesis if both procedures gave similar results in the same patients. The present study was designed to compare the effect of inhalation of amvl nitrite on the pulse pressure and infusion of norepinephrine on the heart rate in normal, hypertensive, and arteriosclerotic subjects.
CONWAY and Smith1 demonstrated a greater decrease in pulse pressure during inhalation of amyl nitrite in patients with arteriosclerotic hypertension than in hypertensive patients without arteriosclerosis or in young normal patients. Studies in this laboratory2 have demonstrated a decreased bradycrotic response during infusion of norepinephrine in patients with arteriosclerosis whether the arterial pressure was normal or elevated. Both these groups" 2 have postulated independently that such procedures might be used to assess the elastic qualities of large vessels. Thus a marked bradyerotic response during infusion of norepinephrine and no significant decrease in pulse pressure Following return of the arterial pressure and heart rate to control levels a crushed vial of ainyl nitrite was held under the subject's nose. The patient was instructed not to sniff, but to take 2 normal inspirations. The arterial blood pressure was recorded directly throughout the entire procedure until it returned to control levels. In the measurement of the pulse pressure trends, particular care was taken to compare equivalent beats with respect to heart rate and respiration before and after the onset of the depressor effect of ainyl nitrite. The experimental pulse pressure observation was noted before the development of tachycardia. The response of the arterial pressure during inhalation of amyl nitrite was tested at least twice in the same patient.
RESULTS
The results are shown in table 1. The greater decrease in pulse pressure following inhalation of amyl nitrite occurred in the same patients who exhibited a decreased bradycrotic response during infusion of norepinephrine. Little or no overlapping occurred between the normal and abnormal responses in both procedures. A decrease of more than 10 beats per minute in heart rate occurred during norepinephrine infusion in every patient who demonstrated less than a 13 per cent reduction in pulse pressure following inhalation of amyl nitrite (groups 1 and 3A) ( fig. 1) . A reduction in heart rate of no more than 4 beats per minute during norepinephrine occurred in those patients who exhibited more than a 16 per cent reduction in pulse pressure following inhalation of amyl nitrite (groups 2 and 3B) ( fig. 1 ). DISCUSSION These responses in pulse pressure and heart rate were not related to the age of the patient, the control level of arterial pressure, or the percentage increase or decrease in arterial pressure. The patients in the arteriosclerotic group with normal arterial pressure (group 2) were older than the patients without cardiovascular disease (group 1). However, the ages of the patients in group 3A in whom normal responses to norepinephrine andi amlrl nitrite were witnessed were similar to the ages of the patients in group 3B who demonstrated abnormal responses to norepi-nephrine and amyl nitrite. The previous studies from this laboratory, which have reported a normal bradyerotie response during norepinephrine in elderly subjects without obvious sclerosis, would also tend to minimize the importance of age as the sole cause for the decreased bradyerotic response during infusion of norepinephrine.2
The normal level of arterial pressure in groups 1 and 2 and the elevated arterial pressure in groups 3A and 3B demonstrate the lack of importance of the control level of arterial pressure in determining the heart rate response during norepinephrine and the pulse pressure response following amyl nitrite. Although a greater decrease in the arterial pressure following inhalation of amyl nitrite occurred in those patients who exhibited a greater decrease in pulse pressure, these differences are probably not significant. No correlation exists between the degree of elevation of arterial pressure and the changes in heart rate.
The mechanisms for the different responses of heart rate during norepinephrine and the pulse pressure following amyl nitrite are not known. It may be that the abnormal response to both these agents is in some way related to arteriosclerosis. Previous studies from this laboratory revealed a decreased bradyerotic response of distensibility due to hypertensive or atherosclerotic changes in the wall of the carotid sinus could result in decreased reactivity of the moderator nerves to elevation of blood pressure. The decreased response would be reflected in a diminished bradycrotic response. It has been postulated previously that the decreased bradycrotic response during norepinephrine might be due to an arteriosclerotic process in the walls of the aorta.2 Although the data presented here furnish no further proof, a similar explanation might be offered for the decreased bradycrotic response in the patients in groups 2 and 3B presented here. It might be suggested further that the arteriosclerosis present in the patients in group 3A did not involve the walls of the aorta, whereas the arteriosclerotic process in patients in group 3B involved the walls of the aorta.
If one grants the assumption (as Conway and Smith' have done) that there is no change in stroke volume immediately following inhalation of amyl nitrite (before the development of tachycardia), it seems reasonable to postulate that changes inl the pulse pressure during this period might be an index of elasticity of large vessels. The observation that a greater decrease in pulse pressure following amyl nitrite occurs in the same patients who exhibit a decreased bradyerotic response during infusion of norepinephrine suggests that both responses are a measure of the same abnormality and lends further credence to the hypothesis that such responses might serve as an index of elasticity of large vessels.
It is suggested that these procedures might be useful clinically to 
